Die rheologische Forschung im Zentralbereich KunstRheological research in the Central Section of BASF Plastics Laboratory in Ludwigshafen has not withdrawn into an ivory tower. Production conditions of polymer systems is such a multifaceted area that laboratory investigations alone are often insufficient. In such cases, the researchers of the rheology group in the physics department must leave their laboratory and go out into the real world. Examination of materials them selves under process conditions makes it possible to choose which rheological data are of interest and how these can be obtained under production conditions. The rheologists complain that new equipment offering the advantages of microprocessor control is often lim ited to the measurement of a limited number of param eters in a standard measuring sequence. Sometimes the workers must use their imagination in order to ob tain reliable rheological properties. Under favourable conditions these give researchers information about the molecular structure and morphology of the sub stance. Cross-linked structure, branching and molecu lar weight distribution are molecular properties which determine the rheological behaviour. Often such knowl edge of the molecular structure is vague or insufficient so that further investigations, specifically chosen for the problem under consideration are made at BASF.
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Outside Help
In the case of polymer dispersions, viscosity measure ments have suggested that there is a tendency for shear-induced structures to be formed which, in turn, determine the occurrence of structural viscosity and dilatancy. Another problem occurred with high speed brush coat ing of paper. Above a certain paper transport speed problems suddenly occurred with the coating. The process analysis carried out by the rheologists indi cated shear rates on the doctor blade of more than 1 Q6 s-1 together with concentration gradients in the coating. In laboratory investigation a sharp increase in the viscosity was shown at the transition to high shear rates in some systems. The dilatancy which sets in at these velocities is connected with high normal stresses. A micro-rheological model was developed for the small volume between raw paper surface and the blade of the doctor knife and applied to the coat ing process.
When the film tears
Of similar technical importance is the film blowing process. At BASF the question was asked how the drawability and consequently the minimum film thick ness and blowing stability depended on molecular sizes. The substances investigated were low pressure polyethylenes (LOPE) with differing branching struc-. ture. The investigators subjected the melts to un1ax1al Rheology 92 December/Dezember 1992 strain investigations under isothermal conditions. They also applied a Rheotens (rheological tensiometer) which allowed laboratory classification via the non-iso thermal spinning test. It was shown that long chain branches affect the melt extensibility strongly but have hardly any effect on the shear viscosity. Melts of com parable shear viscosity showed a tendency at low melt extensibility to blow unstably but were able to be drawn further. Many problems of product and process optimisation are not soluble without rheology. Each of them demands a special measuring technique and, if necessary additional measurements or model calculations, to furnish information on the structure of the material under these conditions. One thing is certain for the rheologists at BASF. Only examination of the materials themselves permits solution of the complex problems which sometimes occur in production proc esses.
